Iran, like many parts of the world, suffers from water scarcity and is located in one of the most arid regions. This is not only due to the low rates of precipitation received, but also due to the increase in demand on water resources for municipal, agricultural, and industrial uses. Wastewater reuse has proven to be effective and successful in creating a new and reliable water supply. Also, it can meet environmental needs, sustainable development, and a viable economy. There are two strategies for reuse implementation: (1) a future oriented approach allows structured planning within a broader wastewater management master plan and gives the greatest flexibility for reuse; (2) the available effluent quality from existing treatment plants defines the possible reuse option. According to the present situation in Iran, the second strategy is more reliable in preserving the country from absolute scarcity in future. Thus, the objective of this article is to understand the hidden comprehensive potential of reuse in three major categories: agricultural, industrial, and municipal uses, according to the improvement in the Falkenmark indicator.
INTRODUCTION
As populations increase and development calls for increased allocations of groundwater and surface water for the domestic, agricultural, and industrial sectors, the pressure on water resources intensifies, leading to tensions, conflicts among users, and excessive pressure on the environment (FAO ). In the past 20 years, many indices have been developed to quantitatively evaluate water resources' vulnerability (e.g., water scarcity or water stress). The Falkenmark indicator (FI) is perhaps the most widely used measure of water stress. It is defined as the fraction of the total annual runoff available for human use. Many countries have been surveyed and the water usage per person in each economy has been calculated. Based on the per capita usage in Table 1 , the water conditions in an area can be categorized as: no stress, stress, scarcity, and absolute scarcity (Brown & Matlock ).
A major study, a comprehensive assessment of water management in agriculture, reveals that one in three people today face water shortages (CA ). If all the freshwater on the planet were divided equally among the global population, there would be 5,000-6,000 m 3 of water available for everyone, every year. As experts consider that people experience scarcity below a threshold of 1,700 m 3 / person, this global calculation gives an impression of abundance. However, the world's freshwater resources are distributed very unevenly, as is the world's population.
Many parts of the world suffer from water scarcity. This is not only due to the low rates of precipitation they receive, but also due to the increase in demand on water resources for domestic, agricultural, and industrial uses (National Research Council ). Many countries are already well below the threshold value. Iran, like several other countries, a national population of 75 million and covers a total area of about 165 million hectares. The average annual rainfall is 250 mm, approximately one-third of the global average, while the rate of evaporation exceeds 2,000 mm annually.
Approximately 90% of the country is arid or semi-arid and is located in the interior and far south, which is characterized by long, warm, and dry periods, lasting sometimes more than seven months.
Iran's use of wastewater is best described as unplanned and uncontrolled. With increasing restrictions on conventional water resource development and wastewater discharges, wastewater reuse has grown over the past decade, particularly in arid regions, as a technology that can promote sustainable, efficient, and appropriate water use (Maksimovic & Tejada-Guibert ) . Reuse has become an essential tool in addressing both water supply and wastewater disposal needs. This growing dependence on reuse makes it critical to integrate reuse programs into broader planning initiatives. Agriculture is the main water withdrawal (Ww) sector, with 86 billion cubic meters (bcm) in 2004, which remains identical to the amount of water withdrawn compared to 1993 (around 92%). However, municipal and industrial Ww was 6.2 bcm and 1.1 bcm, respectively (in 2004). Estimates suggest the water levels in Iranian aquifers have declined by an average of nearly half a meter every year over the last 15 years (Tajrishy ).
According to the UN development program, the level of Iran's per capita water resources is predicted to fall to as little as 816 m³ in 2025, down from 2,030 m³ in 1990. It is clear Iran is facing an impending water crisis of staggering proportions. Thus, the objective of this article is to understand the hidden comprehensive potential of reuse in three major categories: agricultural, industrial, and municipal uses, to preserve the country from water scarcity in 2025 according to the predictions.
METHODOLOGY
In general, Iran has three major sectors where wastewater reuse can be utilized, including for agricultural, industrial, and municipal uses. To evaluate this more precisely, the quantity and quality of effluent in each sector according to government statistics and predictions in the year 2021
(1,400 in terms of solar year) are presented. Reuse projects can be implemented if all participants have a full perception of the present and future trends.
Agriculture
The most important role of reuse in agriculture is related to drainage water. Agricultural drainage water is the excess water removed from the soil surface and soil profile of cropland, either by gravity or artificial means. According to the Vice Presidency for Strategic Planning and Supervision report (MOE ), the total amount of water used in the agricultural sector in 2021 (1,400 solar) will have increased to 94.5 bcm, while the proportion of drainage water will be around 30 bcm.
Industrial
The theory of industrial wastewater reuse was developed in 1980 as a major economic-environmental factor in water resource management, and practiced according to the UN Conference on Environment and Development 1992 (United Nations ; Campiglio et al. ). Water demand (WD) for the industrial sector is 10-30% of total WD, and in developed countries amounts to 50-80% (Kretschmer et al. ) . Industrial WD in Iran as a developing country is 1-3% of total WD (MOE ). Currently, the total amount of water used in the industrial sector is around 1.6 bcm and that will reach 2.1 bcm in 2021; the total wastewater produced from this sector will be 1.08 bcm.
Municipal wastewater
Reuse of municipal wastewater is more possible than for other wastewaters due to its characteristics. Production rate is dependent on the population and collection rate. Currently, total produced wastewater (Pw) in this sector is 4.5 bcm and will reach 5.2 bcm in 2021 (MOE ).
Three kinds of common secondary treatment in Iran are activated sludge, lagoon, and oxidation ditch. Drainage water is normally of inferior quality compared to the original irrigation water. Adequate attention needs to be paid to management measures to minimize long-term and short-term harmful effects on crop production, soil productivity, and water quality at project or basin scale. The drainage water quality determines which crops can be irrigated. Highly saline drainage water cannot be used to irrigate salt-sensitive crops, but it can be used on salttolerant crops, trees, bushes, and fodder crops. A major concern in reuse applications is that drainage water from reused waters is often highly concentrated, requiring careful management. 
DISCUSSION

Potential of industrial wastewater reuse in Iran
Potential of municipal wastewater reuse in Iran
The Table 4 (Nasseri et al. ; MOE ).
Treatment methods of municipal wastewater in Iran
According to government data, activated sludge (AS), stabilization ponds (SP), and lagoon systems comprise 51%, 36%, and 13% of total WWTPs in Iran, respectively (MOE ). AS. AS is a widely used secondary process with a proven ability to remove a variety of micropollutants ( filters, and rock filters to scavenge algae from lagoon effluents have been discussed extensively in the literature (Kaya et al. ) . Another method to increase the quality of lagoon effluent is the use of membrane technology.
Upgrading of these systems in many arid regions of Iran may provide a good opportunity for wastewater reuse for agricultural purposes.
The effect of wastewater reuse on FI As discussed earlier, the FI is used to show the water stress of a region. Even with 100% recycling, there is still not enough water to lift Iran out of water stress (FI ¼ 447 þ 816 ¼ 1,263 which is <1,700). When the FI is 1,263 (m 3 /year/capita), Iran will still be under water stress, but that is better than a scarcity or absolute scarcity situation. However, to lift Iran out of water stress completely, some additional strategies must be implemented by governments. According to the information provided in this paper, these recommendations are as follows:
• Increase the number and quality of WWTPs.
• Development of municipal wastewater collection networks because of the huge amounts of missed wastewater (around 70% of the total Pw) that are removed through soil absorption systems (absorbed wells).
• Seawater desalination on a large scale thanks to the geographical position of Iran, which is located between the Caspian Sea and the Persian Gulf.
• Application of IFDM systems in the agricultural sector.
• Improvement of drainage and irrigation systems.
